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reported [1] . Ectopic kidney is a birth defect in which a kidney is located at an abnormal location. It can be a simple uncrossed ectopia in which one or both the kidneys are ectopic in position and in some cases a kidney is located ectopically on the contralateral side called as crossed renal ectopia. The frequency of ectopic kidney is 1:500 to 1:1100, ectopic thoracic kidney is 1:13000, solitary kidney is 1:1000, single pelvic kidney is 1: 22000 and one normal and one pelvic kidney is 1: 3000. Ectopic kidneys are most commonly found in the pelvis. Other locations can be iliac fossa, lumbar region of abdomen, and chest and in some cases on the contralateral side referred to as crossed renal ectopia [2, 3] .
Most ectopic kidneys are clinically asymptomatic and they are not more susceptible to disease than normally positioned kidneys, except for the development of hydronephrosis and urinary calculi formation [3] . The abnormal position of ectopic kidneys may result in a pattern of direct and referred pain that is atypical for colic and may be misdiagnosed as acute appendicitis or pelvic organ inflammatory disease especially in women. So they are often found only during physical or radiological investigations for urological or other unrelated medical complaints [4] .
Renal ectopia is associated with anomalies of renal vessels [5] . The presence of multiple renal arteries is the most frequent variant, with a 20-30% occurrence rate, depending on gender and race. CT is reportedly superior to urography and ultrasonography (USG) in the detection and characterization of renal masses (6, 7) . It is also helpful in detection of associated renovascular variations and other anomalies and complications.
The present retrospective review was done in a single diagnostic centre during the period from October 2012 to June 2015. MDCT angiography scans of 960 patients (491males; 469females) were reviewed and the renal ectopia was detected in seven cases. All the patients underwent contrast enhanced computed tomography (CECT) by 64 channel scanner (GE optima-660 ) for suspected pathologies of hepatobiliary, renal, pancreatic and gastrointestinal systems and received 85-100 ml of non-ionic contrast (Omnipaque, 300mg I/ml) at the rate of 5 ml/s intravenously. The diagnostic centre routinely obtains written informed consent from the patients before contrast injection. Sections of 0.625 mm thickness were obtained from diaphragm to upper part of thigh and delayed phase scans were also obtained. The scans were analysed in a separate work station (AW volume share 4.5 ) with multiplanar reformatting capability and maximum intensity projection (MIP) of axial, coronal and sagittal sections and volume rendered (VR) images were obtained.
OBSERVATIONS MATERIALS AND METHODS
In this retrospective study of 960 cases in which 491 males and 469 females were included, we observed seven cases of simple renal ectopia (5 males and 2 females; 0.73%). The incidence of renal ectopia of our study was higher than those stated earlier and more in males. All renal ectopias were located lower than usual site,four belongs to pelvic type (Figures -2C, 3B) ,two lumbar ( Figure- level of normal kidney. Out of seven ectopic kidneys, five were on left side ( Figures-2A, 3A , 4A) and two on right side (Figures-1A,5A ). As noticed in other renal anomalies where ascent is hampered normal position of hilum is also affected. All renal ectopic cases of this study were having hilum anteriorly ( Figure- Out of seven cases of ectopic kidneys four having dual arterial supply, and these arteries were originating from nearby vessels (bifurcation of aorta or common iliac). (Figures-3A, 4B , 5A) Two cases of ectopic kidney showed nephrolithiasis with hydronephrosis. (Figures-1A,1C, 2B) DISCUSSION rotational anomalies and renal ectopia is one of them. The ectopic position of kidney is due to arrest of ascent or excessive ascent [10] . Cranial ectopia is usually intrathoracic, and caudal ectopia can be classified into iliac, lumbar and pelvic (sacral), the latter being most frequently found [11] . The incidence of renal ectopia noticed by different authors in general population, is typically reported as quite low, i.e. less than 1:1000 [12, 13] . The prevalence of ectopic kidney has been reported at 0.023% in urban Taiwan (Sheih et al. 1989 ) and at <0.1% in urban Japan and Australia (Mihara et al. 1992 ) [12, 13] . In Ireland, India, and the USA, the prevalence of pelvic foetal kidneys were noted at 0.003-0.05% [14, 15, 16] . Incidence reported in our study in Indian population is much higher (0.73%) possibly due to the sensitive imaging modality used or racial difference. It is reported that there is no difference in incidence between the sexes [17] . On the contrary, we found renal ectopia more in males and our observation was similar to Lozano et al (1975) and Sfaxi et al (2002) who stated that this condition is rarely bilateral and occurs mostly on the left with a preponderance in males [18, 19] . Similarly we found left dominance and male predominance in our study.
In our study all cases of renal ectopia were having anterior, lateral or anterolateral hilum that means malrotated. If ascent of the kidney is hampered rotation of kidney is also affected. Out of seven cases of renal ectopia 4cases were pelvic, 2 lumbar, 1 illiac in position and no case of thoracic type was found justifying the statement that the pelvic is most common and thoracic is least common type of simple renal ectopia.
Kidney develops between 4th to 12th weeks of intrauterine life. Developmentally at first the metanephric kidney lies in the pelvic cavity opposite the sacral segments. Gradually it ascends and reaches the iliac fossa after crossing the pelvic brim. Finally, it appears on the under surface of the diaphragm where its further ascent is arrested by the suprarenal gland. By 7th week, the hilum points medially and kidneys are located in the abdomen. The thoracic ectopic kidney with partial or complete renal protrusion above the level of the diaphragm into the posterior mediastinum is the rarest form of all ectopic kidneys [8] .
The factors that may interfere with the normal renal development are teratogenic agents, genetic factors, and chromosomal anomalies, disorders in the fusion mechanism of the ureteric bud and the metanephrogenic blastema and medicines ingested by the mother [9] . They may cause developmental, positional or Before its ascent when the kidneys are located in the sacral region, branches from median sacral or internal iliac supply the kidneys. During its ascent branches arising from common iliac, aortic bifurcation and abdominal aorta successively supply the kidney. When more cranial arteries develop, the caudally placed branches from iliac arteries degenerate. When the iliac branches do not degenerate, then multiple renal arteries supply the ectopic caudally located kidney [20, 21] .
Blood supply to the ectopic kidney most frequently arises from the vessels on the ipsilateral side but occasionally arises from the contralateral side [22] . It's similar to our three cases where the ectopic kidney is having dual blood supply one artery coming from ipsilateral common iliac artery or from aortic bifurcation and another from contralateral common iliac artery. Two cases of renal ectopia in our study also had complication of nephrolithiasis and hydronehrosis as this is explained by the observation that an ectopic kidney is often associated with an increased incidence of stone formation as a result of stasis caused by the altered geometry of urinary drainage [4] .
CONCLUSION
Simple renal ectopia is an abnormality of kidney which occurs during its ascent. It is mostly asymptomatic but may be associated with few complications. Its real incidence in a known population is a matter of debate. MDCT urography is not only very sensitive tool to find out real incidence, it is also helpful to evaluate related complications, associated anomalies and vascular variations in a single setting.
